In formation of an intermetallic compound from the elementary metals there is usually a contraction in volume. Electron transfer leading to the charge states M+ and M-with increase in valence and decrease in volume explains the more than 2-fold range in contraction for different compounds in the same binary system. In a more thorough analysis, the better packing of atoms of different sizes also needs to be considered.
The average atomic volume in intermetallic compounds often is much smaller and only occasionally is larger than the average of the values in the elementary metals. The differences between the observed values and the averages for the constituent metals provide information about the electronic structure of the compounds.
The analysis of atomic volumes is, of course, equivalent to the analysis of interatomic distances. It is, however, much simpler. For example, in Mg32(Al,Zn)49 there is one value of the mean atomic volume and there are about 50 bond lengths, which contribute to the atomic volume in a way that is difficult to understand.
Effect of Change in Structure of an Elementary Metal
For the same distance between adjacent atoms, the atomic volume in the two-atom body-centered cubic structure is 8.9% greater than that in the cubic or hexagonal close-packed structures. It is observed, however, that the interatomic distances are smaller for the body-centered structure by an amount that makes the atomic volumes nearly the same Because increasing the valence leads to increased stability, electron transfer from a hyperelectronic atom to a hypoelectronic atom or a buffer atom or from a buffer atom to a hypoelectronic atom in an intermetallic compound can be expected to occur and to lead to a decrease in the average atomic volume. Some evidence for electron transfer was discussed in the earlier paper (2).
Alloys of Similar Metals
Two metals that are both hypoelectronic, both buffer, or both hyperelectronic and are roughly the same size often form a complete series of solid solutions. The deviations from additivity of the lattice constants are always small (Vegard's law): for example, Ca-Sr, 0.1%; Co-Pt, 0.5%; and Pb-T1, 0.3%. The high-temperature forms of Ca-Sr (hexagonal close-packed structure at 415°C and body-centered cubic structure at 630°C) show a positive deviation, 2% in the lattice constants, in the range from 0 to 30% Ca. From 0 to 15% Ca the constants retain the value for pure Sn and then drop to the Vegard's-law value at 40% Ca. This effect is not observed for the room-temperature modification (cubic close-packed structure Table 2 . The contraction on formation of the compounds from the elements ranges from 2.13 to 5.32%. The values of V(Zr-) in the last column are obtained by subtracting from the observed molecular volume the atomic volumes of the cobalt atom and the zirconium atoms that are present in greater number than the cobalt atoms. The average value of V(Zr-), 21.51 A3/atom, is 7.6% less than V(Zr), 23 .281 A/atom. The average deviation from additivity in V(Co), V(Zr), and V(Zr-), with V(Co+) taken equal to V(Co), is +0.5%. Table 3 gives an analysis of a system of a buffer metal, Co, and a hyperelectronic metal, Ga, which by donating an electron to Co can increase its own valence from 3.56 to 4.56 and thus decrease its size. The value found for V(Ga+) is 12.8 A3/atom, a decrease from V(Ga) by 35%.
Alloys of a Buffer Metal and a Hyperelectronic Metal

Tetrahedrally Packed Crystals
A tetrahedrally packed crystal is one in which all of the interstices are somewhat distorted tetrahedra with four atoms at the corners. These structures represent the closest possible packing for an intermetallic compound. A 13-atom icosahedron is composed of 20 tetrahedra sharing three of their faces; the shared edges emerging from the center are 4.9% shorter than the outer edges. These icosahedra cannot fill space, and the tetrahedrally packed structures involve some atoms with larger ligancy, usually 14, 15, 16, or 24. A detailed discussion of 23 structures of this type, represented by hundreds of compounds, has been published by Shoemaker and Shoemaker (6) .
The seven-atom tetrahedrally packed hexagonal crystal Al3Zr4 has a contraction of 3.6% relative to cubic close- 
